The antitumor efficacy of calcitriol: preclinical studies.
Studies in our laboratory demonstrate that vitamin D (1,25 dihydroxycholecalciferol or calcitriol) has significant antitumor activity in vitro and in vivo in murine and human squamous cell, prostate, lung, pancreatic and myeloma model systems. Calcitriol induces G0/G1 arrest, modulates p27 and p21, the cyclin-dependent kinase (cdk) inhibitors implicated in G1 arrest, and induces cleavage of caspase 3, PARP and the mitogen-activated protein kinase (MEK) in a caspase-dependent manner. Calcitriol also decreases phospho-Erk (P-Erk) and phospho-Akt (P-Akt), kinases that regulate cell survival pathways and up-regulate the pro-apoptotic signaling molecule, MEKK-1. Glucocorticoids enhance calcitriol-mediated activities pre-clinically in vitro and in vivo. Dexamethasone (dex) significantly potentiated the antitumor effect of calcitriol and decreased calcitriol-induced hypercalcemia. Both in vitro and in vivo, dex increased vitamin D receptor (VDR) ligand binding in the tumor while decreasing binding in intestinal mucosa, the site of calcium absorption. These studies demonstrated that calcitriol has significant antiproliferative activity in a number of pre-clinical model systems and form the groundwork for on-going clinical studies investigating calcitriol as an anticancer agent.